Bone morphogenetic protein-2 antagonizes bone morphogenetic protein-4 induced cardiomyocyte hypertrophy and apoptosis.
Our previous work showed that the expression of bone morphogenetic protein-4 (BMP4) was up-regulated in pathological cardiac hypertrophy models and BMP4 induced cardiomyocyte hypertrophy and apoptosis. Bone morphogenetic protein-2 (BMP2) and BMP4 share greater than 80% amino acid homology and there exists an interaction between BMP2 and BMP4, so the aim of the present study was to elucidate the changes of BMP2 in the cardiac hypertrophy models and the effects of BMP2 on BMP4-induced cardiomyocyte hypertrophy and apoptosis. The in vivo cardiac hypertrophy models were induced by pressure-overload and swimming exercise in mice. BMP2 mRNA and protein expressions increased in pressure-overload and swimming-exercise induced cardiac hypertrophy. BMP2 itself did not elicit cardiomyocyte hypertrophy and apoptosis, but antagonized BMP4-induced cardiomyocyte hypertrophy and apoptosis. BMP2 stimulated Akt in cardiomyocytes and Akt inhibitor prevented the antagonism of BMP2 on BMP4-induced cardiomyocyte apoptosis. Furthermore, BMP2 inhibited BMP4-induced JNK activation in cardiomyocytes. In conclusion, BMP2 antagonizes BMP4-induced cardiomyocyte hypertrophy and apoptosis. The anti-apoptotic effects of BMP2 on BMP4-induced cardiomyocyte apoptosis might be through activating Akt and inhibiting JNK activation.